The effect of estrogen on androstenedione production by rat placental cells in vitro.
We have recently provided evidence from studies conducted in vivo that the ovary, particularly by means of estrogen, regulates placental androstenedione (delta 4A) production during the second half of rat pregnancy. In the present study, an incubation system of dispersed rat placental cells was established to determine if estrogen acts directly on the placenta to regulate delta 4A production. Placentas were obtained on Days 14-15 of rat gestation and dispersed in Hanks' Balanced Salt Solution containing 0.1% collagenase, 0.1% hyaluronidase, 0.01% DNase, and 1% fetal calf serum. Placental cells were incubated in Medium 199 for 16 h at 37 degrees C. A time-dependent increase (r = 0.96, p less than 0.05) in the release of delta 4A occurred over the 16-h incubation period. Mean +/- SE formation of the steroid intermediate progesterone (P4) and product delta 4A was 1.17 +/- 0.78 and 1.18 +/- 0.22 ng per 10(7) cells respectively. The addition of 1-10 microM diethylstilbestrol (DES) decreased (p less than 0.05-0.01) delta 4A production, and had no significant effect on P4 or pregnenolone (P5) formation. The percent decrease in delta 4A production was 14.2 +/- 12.9, 30.9 +/- 2.3, and 55.0 +/- 4.4 with 1, 5, and 10 microM DES, respectively. Treatment of placental cells with estradiol (E2) also resulted in a decrease (p less than 0.01) in delta 4A production with no effect on P4 formation. The percent inhibition of delta 4A production was 34.2 +/- 11.1 and 77.3 +/- 5.2 with the addition of 1 microM and 10 microM E2, respectively. E2 (10 microM) produced a concomitant threefold increase (p less than 0.01) in P5 formation.(ABSTRACT TRUNCATED AT 250 WORDS)